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THE i^R0]37N££IGAL.M60IlA70B7 OF THE 
VIEHM TEGHNICSAL HIGH SCHOOL.* 

By 

R. Katzmayr and L, Sirs to. 

This year the aerodynamloal laboratOTy of "ihe Vj^eima Teoh- 
nloal High School oelebxateB its tenth azmlversaxy. This lab- 
oratory nas begun In ISll, with the conatruotlon of the sbseuLI 
building in the seoond quadrangle of the sohool. The equipnent 
of the laboratory is very interesting, thou^ little knonn, in 
^ite of the fact that a great deal of iirportant Trorlc -aas done 
there dizring the war and that numberless problems TTill oome up 
for solution in the coming time of roeace, problems relating not 
only to the soienoe of aviation and aerostatiosj but also to 
many Icindred subjects. 

A detailed description of the laboratory and its equipment 

appeared in 1914.* Its equipment differs greatly from that of 

other laboratories and all the latest devices are usedj both in 

the distribution of pressure in the vaxious ohanibers and also 

in the mea.suring devices. Althoug^i the designer. Prof.' Ing. 

Rloliard Enoller, ivas not able to make any prelininary experi- 

ments, he suooeeded so well in his work that no modifications 

"7ers needed, except a slight change in the electric installa- 

tion. 

* From "der Zeltschrift des Oesterr. Ingenieur und Arohitecten 
Vereines," No. 38/39, September, 1931. 

♦*Zelt8chrift fur Flugtechnlk und Kotorluftsohiffahrt, 1914, 
STos. 7 and 8. 



vfa will therefore give here only a very short explanation 
of the operation of the plant and deal prlnoipsklly xTlth the 
question of -nrhat it has aoonomplished. 

Its purpose is the determination of the aotion of an air 
stream on bodies of various kinds, more espeoially on airplane 
parts or their models or on* bodies vhose behavior in the air 
stream is 'being investigated from a purely theoretioal steuid- 
point. Tests have also been made on models of lattice girders, 
ohlmneys, eto. 

The air streem, to vhioh the models axe escposed, flovs 
vertioBlly down'tiSLrd (?ig. l). It flows from the upper ohamber 
A, where the pressure is gi^eater than that' of the surrounding 
atmosphere, throu^ the entranoe oone and for a distance 
of about 1. 5 m. throu^ the test ohamber (Fig. 2) , in whioh the 
pressure is that of the surrounding atmosphere and whioh is 
therefore freely aooessible. TVhen the air stream has passed 
through the escperiment ohamber G, it is drawn into the diffu- 
ser D, whioh aots like the suotion pipe of a turbine. In 
oonsequenoe of the widening of the cross-seotion, the velocity 
of flow is reduced and with it the kinetio energy of the stream 
which is dissipated in the still air of the basement. The in- 
orease of energy in the diffuser increases the pressure in the 
basement to about half that in the upper Chamber. From the 
basement E, the air is again sent into the miper ohamber by 
four air propellers or fans F, placed in the comers of the 
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baseaient. 3y neans of funnels G, of gradually lEoxeaeing 
ozo88~8eotlo:a, the greater part of the klnetio energy is here 
oonirerted. into pre 9 surd. The fans axs drirer. by four vertical 
shunt-TTOund motors. The voltage of the current can be varied 
by very fine degrees, almost \7lthout loss, between zero and 
440, thus vaLrying the revolution speed (r.p.m. ) of the fand 
and enabling the regulation of the air stream between zero and 
almost 28 a/s - 100 ju/h, ^zhioh corresponds to a maximum out- 
put of about 40 HP. 

The Tvay in inrhioh the model is held in the air stream and 
connected rrith- the balances va>ries greatly according to its 
shepe. The ordinaa^y airplane wing model, the dimensions of 
TThioh 30:6 90 x 15 on. , is held in position by tTro vertical wires 
(l and 3} and two horizontal vires (3 and 4), a,s well as by a 
rod (5), of streamline section (Fig. S). 

The vartioal wires^ run to a float balance S, containing 
mercury. ' Allowance is isade for the weight of the model by zseans 
of a pressure-screw P, which forces into the hollow float or 
draws out of it by suction a measurable quantity of neroury. 
The reading is made directly in grams on the shank of the pres- 
sure-screw, whereby the wei^t of the model itself is eliminated 
by a single adjustment of the soaJ.e. The maximum allowable loa.d 
is 5 kg. , the sensitiveness of the balance about 0« 5 gram. 
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ThB horizontal vires run to a balance TTith a loading \i* 
The arrangsicent of the balance beam, T7hloh rezainds us of the 
Roberval balance, allorrs the ans^le of attaok .of the aodel to be 
altered trlthout affecting the reading of the balance. Too great 
oBoillatlons are prevented by means of an oil damping device 
For TTing sections, the horizontal forces , Tihioh reaJ.ly corres- 
pond to the lift 4 are a multiple of the vertical forces ^ich 
represent the drag. If, therefore, -ire give a certain inclina- 
tion to the horizontal iriLres, as shoim in Fig. 3; they assume the 
resultant of the horizontal and vertical air forces, the -vertical 
vires support only the -nrelght of the model and the mercury gage 
stands at zero. The tangent to the angle of attaok gives the 
ratio of drag to lift, vhich is the very •important "gliding fac- 
tor" in the solenoe of aviation, and oa,n be read directly on the 
hand-wheel H, nhich serves as an adjusting device. T7e will 
not here go into further details of -bhe extremely ingpnlous 
measuring devices. 

As already stated, the laboratory, as first designed, 
proved so satisfactory that only very slight al>beratlons vere 
neoessar^''. Of these, the most important iras the ins-ballation of 
a small auxiliary fan for supplying additional air to replace 
that which escapes through the porous walla, since, otherwise, 
any unusual extension of the experiment period would cause a 
noticeable diminution in pressure in the experiment chanber. 

Originally the model wing was attached b^ six wires 
(diameter 0. 5 mm. ) , but later it -nas found preferable to re- 
place two of these wires by the prevlcusly mentioned rod. 



other amall ohanges were graaually made in the weigtiing eqiiS,!:^ 
nent as, for instahoes the substitution of two needle valves 
for the cook controlling the floti of neroury, inoreaaing the 
daniping of the balances xrhea testing very unstable models, eto. 

As regards the ezperiasntal activity of the laboratory, 
it ocarsares favorably rrith that of large laboratories in other 

countries. Szperinents vere first carried out on skin fric- 

I 

tion for various conditions of the 8urf8.ce. These were follo'~ecl 
by tests on the lift and drag coefficients of typical wing sec- 
tions. These tests demonstrated the great practiceuL advanta.ge3 
of the direct determination of the gliding angle, and of the 
other special characteristics of the -veig^ing devices. 

Immediately after the beginning of .the mr, experiments 
were undertaken with extraordinajcy activity. First, a series 
of wind tunnel tests of cylinder sections -Tere taken vap, involv- 
ing the study of the laxTs of air resistance. The practical dat^s. 
gained from these experiments gave the best oross-seotions 
for aircraft struts, and the so-called "air flo^ sheath" which 
considerably reduces the resistance of a body of ^ven form. 
Ljiter, similar and very valuable tests were zsade on models of 
airplane fuselages and landlxxg gears. ■ 

By fax the most important work, however, was the testing 
of wing models. Polar diagrams were, made of not less than 197 
different wing sections, besides 70 so-called "thick" sections, 
such as occur in propeller blades. All these measurements xrere 
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msule on isrlng models of steuodard size, SO x 15 oia. « while other 
7irLg models of widely differing shapes were used for detemin- 
ing the influence of rouz:d and shaxp edges, camber, lihedrral 
EUigles, incisions suod notches. 

One group consisted of experiments with "biplanes and tri- 
planes with different positions of the planes in relation to 
one ano.ther. Some very interesting data were obtained from ex- 
periments on the dost favorable location for>the various pajrbs 
of an airplane with respect to one another, as, for instance, 
the installation of the radiator on the upper wing. The most 
important tests, however, were probably those on couplet e air- 
plane models, in itbicflx the zmitual influence of the fuselage, 
wings, landing gear and control surfaces was stridied. 

In all, twelve complete models were sent to the laboratory 
to be tested. These included both airplanes and seaplanes and 
were sent by the Havy and by private firms. By these tests it 
was proved that the ali^t turbulence present- in the air stream 
had exactly the same effect as on a fiUl-sized airplane, so 
th^t the data obtained from tests on a 1/15 model could be ap- 
plied without correction to a fiill-sized airplane. 

Alongside the tests on the mutual influence of the fusela^ 
and a revolving propeller, tests were also nade on the effect of 
the propeller stream on the control surfa.oes, especially those 
of unsymtcetrioal form. 

The tunnel was also used for the. systecatic verif ioatiqn of 



the speed of military airplejiss. 

There is also a aodel of a propeller— tiesting plant aot di- 
rectly oosneoted TTith the laboratory. It has only a l/lO HP 
motor. Its peouliar ohar3x>teristlo is that tlie propeller it- 

■ 

self oreates the desired air stream veloo.lty, the ■ sc-oa^lled 
"flying speed. " This is the model of a large propeller-testins: 
laboratory, also designed by Prof. Enoller, at Fisohame:3dj vhlo. 
had a 360 HP engine nnd which nas recently torn do^ by the 
Interallied Control CoiUBlsslon, as having been used exclusively 
for nilitajry purposes. 

A smaller laboratory for testing propellers to a diame- 
ter of 800 rm. , as rrell as a devlos for neasuring the dynamic 
stability of ai.iplane models can no longer be used^ on account 
of the ending of the rvar. 

T?lth the advent of pea,oe, the extraordinary ezperlmental 
activity ceased. Espezirients have, hoTsver, been resiimed, in 
spite of the materiaJL difficulties in ^rhioh most such eetablish- 
TT-ents no? find themselves. Inventors are again bringing ne^ 
models of iTings and propellers to be tested for their practical 
applicability. Very Interesting Trere the. tests of the codel 
tandem triplane flying boatj intended for sercvlce on the Dasiubo 
betTTsen Budapest and Vienna, as also the tests of the Handley 
Page slotted rrlngs, regarding ^ioh there is a difference of 
opinion. 



Special ezspliaels 1b j havrexrex, laid on the f&ot that tlie 
aezodyziamloeLL labozatory serves not only the puzposes of a^lay 
tion euid thsozstioal aero-^eohanios. Tact is equipped foz najoy 
quite diffezent lines of ^xk, suoh £ls general hydzodynamios azid 

■ 

thermodynamios^ and espeolally foz Iznrestigating irlnd stzesses 
on buildings of all kinds. 

This is surely a suffioiently extensive pzogzam foz seise 
time to oome, and it is to be hoped that the difficulties hith- 
erto enoountezed rill no longez stand in the ixay of its execu- 
tion. 



Translated by Paris Offioe« N.A. G.A. 
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